Abstract: Th e EU Common Agricultural Policy enables to provide coupled payments for cattle breeding. Th e article compares the profi tability in dairy cows and suckler cows breeding under the Czech agricultural policy and market conditions. It is approved that particularly very large farms with an extensive suckler cows breeding on permanent grassland are oversupported and realize rents. Based on the analytical results, suggestions to distribute the supports more eff ectively and fairly, particularly those under the Council Regulation (EC) No. 73/2009, Article 68, are presented.
The cattle breeding represents one of the most important sectors in the Czech agriculture (permanent cash flows for farms, employment, maintenance of soil quality, etc.). The importance of the sector is seen particularly in the marginal areas (Less Favoured Areas -LFA). That is why, in spite of a continuous shifts of direct supports of the EU Common Agricultural Policy (CAP) from coupled to decoupled forms, the cattle breeding preserves privileges to be partly supported by the coupled payments, e.g. under the Council Regulation (EC) No. 73/2009, Article 68 (further only Art. 68).
Th ere is a question in the Czech Republic, how to distribute eff ectively the coupled and other payments among diff erent categories of cattle breeding, considering their real economy especially after the EU accession. Th e categories (technologies) and their practical importance in the Czech agriculture are as follows: -Intensive breeding of dairy cows (ID) and milk production with feedstuff resources prevailingly on arable land. The technology, even in the Less Favoured Areas (LFA), utterly dominates with about 99% of the dairy cows herds. -Pasture (extensive) breeding of dairy cows (ED) and milk production with feedstuff resources prevailingly on the permanent grassland (further only grassland), mainly located in the LFAs. The technology, which is common in marginal regions in the EU 15 countries, represents a minority with about 1% of the dairy cows herds.
-Intensive breeding of suckler cows (IM), character-
ised by more than 0.5 suckler cows/ha of fodder crops, with feedstuff resources on grassland in the LFAs and/or on arable land. The technology is also marginal, with about 10% of the suckler cow herds.
-Extensive breeding of suckler cows (EM)
, characterised up to 0.5 suckler cows/ha of fodder crops, mainly grassland in the LFAs. This "ranch" technology is mostly applied at present, with about 90% of the suckler cow herds. The allocation of cattle breeding by Czech regions and other basic characteristics (2010) are presented in Table 1 .
From Table 1 , it can be derived that 167.7 thousands of suckler cows represent in this category the average livestock density by about 0.2 suckler cows/ha of grassland in the LFAs. Considering all livestock, the Czech agriculture belongs to the EU countries with the lowest livestock intensity (European Commission 2009) .
In spite of this fact, the livestock production receives directly or indirectly a large amount of supports. The question is, if the supports for cattle are distributed adequately across the dairy and suckler cows and across the technologies applied, with respect to the revealed profitability of the breeding, or the revealed farm economy, respectively. And if not, which policy measures shall be applied in the future to gain a higher equitability in this field.
Both questions are related especially to the profitability of farms in Czech marginal areas, which are reported e. g. in Štolbová et al. (2010) Kvapilík (2011) and Střeleček et al. (2011) . The economy of cattle breeding (including suckler cows) in the EU 15 countries is reported in Deblitz et al. (1994) for the Eastern States of Germany or in Kirner (2011) for Austria. For the Mediterranean regions, the classification of cattle breeding and the economy of pasture-based livestock farming systems are presented in Bernués et al. (2011) . The economy of the so-called typical dairy and beef farms, including Czech farms, is in long-run monitored and analysed in the international networks, published for the dairy sector 2009 in Hemme et al. (2010) and for the beef sector 2008 in Deblitz et al. (2009) . The economy of Czech dairy farms was presented in Foltýn et al. (2008) and in Doucha and Foltýn (2009) . Effects of the EU policy on dairy farming in the Dutch agriculture, as an example of policy impacts on intensive agriculture, are described in Ooms et al. (2005) and in more general approach e.g. in Ioannidis (1985) .
METHODOLOGY AND DATA SOURCES
Th ere are more methods how to measure and assess the eff ectiveness and profi tability of the livestock production. On the farm level, it is e. g. modelling approach described in Balmann (1997) . More research in this fi eld was done using the stochastic frontier methods for the measurement and assessment of the technical (and scale) effi ciency in agriculture, e.g. in Bravo-Ureta and Rieger (1991), Battese and Coelli (1995) , Demircan et al. (2010) and in Rasmussen (2010) .
However, the multifunctional roles and joining in the production of private and public goods in cattle breeding have to be considered. It is expressed e. g. in Havlik et al. (2005) and Doucha (2009) . The multifunctionality can be generated by the stimulative and/or by the regulative (restrictive) policy measures with costs effects (Komen and Peerlings 1989; Valeeva et al. 2006) .
Considering the referred results and approaches, a simpler approach is presented in this article, as follows. At the same time, the technological parameters in cattle breeding, used in the methodology, are reported e. g. in Kvapilík and Zahrádková (2007) and Řehout et al. (2009) .
For the assessment of the profitability related to 1 litre of milk in the dairy cows breeding, or to 1 kg lwe (live weight) of young cattle in the suckler cows breeding, the following methods and data are used:
Physical indicators as the Czech averages 1 (a) The average acreage of grassland required to feed 1 suckler cow is defined on the level of 2.20 ha 2 . The acreage is derived from the following indicators: Region C+S = corn and sugar beet production region = region mainly out of LFA Region P = potatoes production region = region mainly LFA-other Region PO+M = potatoes-oats and mountain production region = region mainly LFA-mountain LU = livestock unit 
Definition of profitability
P1 -profitability without supports: (FGP/C) × 100 -100 (FGP = unit farm gate prices; C = unit costs of production) P2 -profitability with direct supports and feed supports: (FGP + direct supports + feed supports/C) × 100 -100 P3 -total profitability (of suckler cows breeding) including area supports linked with an "excessive" acreage of grassland 5 : (FGP + all supports)/N × 100 -100
Definition and level of supports and their impact on profitability and farm economy including their effects on the economy of cattle breeding is presented in Table 2 6 . (b) For 2011 and 2012, there is a presumption that the needed national financial sources will be available and the 2011 system of the distribution of the "TOP-UP" supports between dairy and suckler cows will not be changed in 2012. The distribution of supports under the Art. 68 on the sectors for 2012-2 013 are presented in Table 3 . (c) Direct supports are converted per 1 litre of milk using the average milk yield of the given year, or per 1 kg lwe of sold young cattle per year. (d) Area payments are projected as feed supports (FS) through the acreage of fodder crops to cover the nutrition of 1 LU of ruminants (including supports for cereals in grain feeds) as follows:
where: FS = feed support/production unit (1 litre of milk; or 1 kg lwe of young animals, respectively) AP = (SAPS + TOP-UP per agricultural land + LFA payments) per 1 ha a = acreage of fodder crops required to feed 1 cow P = production of milk/beef per 1 cow Note that the LFA supports in the Czech Republic are paid only on the grassland under the density limits 0.2 LU/ha of fodder crops at the minimum and 1.4 LU/ha of agricultural land at the maximum. Above it, all mentioned supports are subdued to the cross compliance conditions, including the Good Agricultural and Environmental Conditions (GAEC). (e) There are different effects of the area supports between intensive and extensive technologies: -In the (intensive) dairy cows breeding and in the suckler breeding with more than 0.5 LU/ha of fodder crops, a rough accordance between the livestock density and the acreage of fodder crops on farms is supposed. The area supports are fully projected in the reduction of feed costs.
in a lower yields of grassland and a lower nutrition quality of fodder. On typical farms in the AGRIBENCHMARK network (Deblitz et al. 2009 ), the acreage of fodder crops to feed 1 cow ranges from about 1.0 to 1.2 ha (Great Britain, Germany, Austria) up to 6.1 ha (Australia) and even to about 17 ha (USA). On the Czech farm, the acreage is 1.85 ha. 3 In other way: 1 LU in the suckler cow breeding consists of 0.790 LU of cow, 0.092 LU of heifers for reproduction, 0.092 LU of other young animals and 0.026 LU of bull. 4 The meat production of the rejected cows is projected in the earnings reducing their purchase costs and therefore the level of their depreciation. 5 The explanation of the "excessive" acreage of grassland: see the next part, point (e). 6 Agro-environmental payments (especially the payments for the maintenance of grassland and for organic farming) are not considered. It is supposed that the payments just compensate lower yields/higher costs for environmental services. However, on many farms these payments create a real complement to direct payments (e. g. by the sell of biomass), or the increased costs are compensated by higher prices for bio-products, respectively. The excess supports in that case are not considered in the calculation of profitability of the final products, but they influence the total farm economy.
-In the extensive suckler cows breeding with less then 0.5 LU/ha of fodder crops, only a part of the acreage of grassland on farms is utilised as forage and the remaining part of the "excessive" acreage is not being used (fully) as forage 7 . The area supports on this acreage are in reality a payment for a by-product of beef production as the "maintenance of landscape", being subdued -contrary to other agro-environmental payments -only to the cross compliance requirements. These supports are projected in the total profitability of the breeding 8 . -Area supports (AS) on the "excessive" acreage are converted in the profitability of suckler cows (1 kg lwe of young animals) as follows: It is, of course, the consequence of a rational (but not necessary economically "optimum") behaviour of farms under the given conditions of the applied agricultural policy. The choice of farms is to reduce the intensity of production of private goods to the benefit of a (potentially) higher production of public goods. There is only a question, whether the "prices" of public goods are adequate to their quantity and quality. 8 The average level of the area supports (2010) ranges from CZK 6600/ha to CZK 8400/ha of fodder crops (according to the LFA categories) and the costs on the maintenance of grassland of about CZK 3500-4000/ha of fodder crops make this "service" a highly profitable activity, significantly improving the total profitability of the extensive technologies. As in the case of agro-environmental schemes, surpluses of grass can be sold on markets, thus improving the farm economy (e.g. hay or biomass to bio-gas stations).
where: C = costs/ha on maintenance of grassland (CZK 3700 in average) b = (1 -(number of suckler cows/ha of grassland × 2.2 ha as the average acreage of grassland required to feed 1 cow) = "excessive" part from 1 ha of grassland not being (fully) used as forage -Because of the prevailing extensive technologies in the Czech agriculture, the acreage of the "excessive" grassland amounts to thousands of hectares. For an approximate illustration, the distribution of the acreage of grassland in the LFAs according to the individual LFA categories and to the livestock density is shown in Table 4 . -Supposing that the majority of cattle in the LFA -mountain regions is linked with the suckler cows breeding, Figure 1 illustrates for the regions the approximate relations between the livestock density and the "excessive" acreage of grassland, supported purely as the "maintenance of landscape". The density higher than 0.5 LU/ha of grassland considering the average Profitability of milk and beef production is compared with the total economic results of farms specialised on the milk production and on the suckler cows breeding, using the FADN data for [2004] [2005] [2006] [2007] [2008] [2009] . The main indicator for the assessment of farm economy is represented by the net value added (including supports, without production taxes) per 1 agricultural working unit (NVA/AWU; 1 AWU = 2200 hours/year).
It is useful to note that all physical and economic indicators represent the Czech averages, with large variations on the individual farms. For example, many farms export directly their production to be processed abroad with farm-gate prices usually much higher than the registered domestic farmgate prices. 10
RESULTS
The results concern the prevailing technologies in cattle breeding, that is the intensive milk production (ID) and the extensive suckler cows breeding (EM).
Dairy cows and milk production
The number of dairy cows has been significantly reduced after the EU accession. During the first years, it has been especially due to the increasing milk yields under the applied quota system. During the last three years, it has been influenced by the decreasing profitability, particularly in 2009 during an extreme decline of the FGP of milk. To maintain the herds of dairy cows, the Ministry of Agriculture decided to utilise the supports under the Art. 68 in 2010 and 2011. This decision together with the increase of in 2010 and 2011 FGP of milk since 2010 has issued in an important increase of profitability (by 21% compared with 2009). Under the given suppositions, the total profitability including feed supports (P2) of milk production could be relatively high also in 2011-2013, on the level of about 10% and more (Table 5) .
Th e time development in the profi tability P1 and P2 illustrates a higher income risks in the dairy sector caused mainly by a higher FGP volatility. However, the average fi gures hide a broad range of profi tability among Czech farms. For example, in 2009 the average costs of milk production on the level of CZK 8.10 per litre were monitored only on 19.3% of the surveyed farms, 17.5% of the farms showed lower costs, but 63.2% of the 9 In the suckler cow breeding, the real costs cover also the costs on the reproduction (on heifers). 10 Lower levels of the domestic FGP are given by the domestic supply/demand relations and also by a lower effectiveness of the domestic food industry. farms had higher costs, of which one third produced milk with costs of about CZK 10 per litre and more.
Suckler cows
The number of suckler cows has been permanently growing, particularly after in 2010 and 2011 EU accession. It is evidently the consequence of a positive development of their profitability and of the total economy of the farms in question.
As presented in part 1, the unit profitability significantly depends on the livestock density. The majority of suckler cows are extensively bred in the LFAs (in the potatoes-oats and hilly production regions under the Czech regional classification) on grassland, with a very low livestock density and with a higher participation in the agro-environmental schemes (maintenance of grassland, organic farming). The dependence of the profitability on the livestock density is demonstrated for the years 2009 and 2013 (prediction) in Table 6 11 . It is evident from Table 6 that the lower the livestock density, the higher the area supports linked with the "excessive" acreage of grassland. Particularly these supports cause a high total profitability of suckler cows, even though the profi tability after 2009 can have a declining tendency (especially for higher livestock densities -see the predictions in Table 6 ). An "excessive" acreage of grassland and the linked supports for the "maintenance of landscape" shall be eliminated in the livestock densities above 0.5 cows per ha of grassland.
The development of the average profitability of the suckler cow breeding in 2004-2013, based on the normative evaluation of the needed and "excessive" acreage of grassland is presented in Table 7 .
The transfer of supports from suckler cows to dairy cows has issued after 2005 in the decreasing profitability of suckler cows. However, the profitability with the inclusion of feed supports (P2), and particularly considering the payments for the "maintenance of landscape" in the "excessive" acreage of grassland (P3), has been permanently very high and relatively stable, compared with the profitability of milk production. This is due to the long term defined rates of supports, continuing also in the period after 2011. Compared with the dairy cows breeding, a higher stability of the profitability in the suckler cow breeding is evident. However, the dispersion of costs on the surveyed farms is much higher in the suckler cows breeding (Figure 2 ). Table 8 .
The main criterion for the comparison of farm economy represents the level of the net value added (including supports) per 1 AWU (NVA/AWU). The comparison based on this indicator is illustrated on Figure 3 .
It is evident that the farms specialised on the suckler cows breeding have been in the long run realising a much higher level of the NVA/AWU than the farms specialised on milk production. In the last years, the difference is nearly twofold. The differences in the total economy to a large extent correspond with the differences in the total profitability (P3) of both categories of cattle. They reflect different labour costs (the number of AWU/100 ha of agricultural land in the milk production ranges between 3.9 and 4.4, compared with 1.4-1.6 in the case of suckler cows) and supports on the "excessive" grassland for the "maintenance of landscape" in the suckler cows breeding. Above it, this breeding much more utilises additional payments for other agro-environmental services.
DISCUSSION AND CONCLUSIONS
Under the specific Czech conditions and to the contrary of findings in other EU countries (see e.g. Bernués et al. 2011 ), a low-input cattle breeding in the LFAs is extremely profitable in general, showing a overcompensation for public goods provided (Doucha 2008) . Considering the presented results and the objective allocation of future supports for cattle (especially of those under Art. 68), Czech policy makers shall be oriented on the following goals: (a) To increase the total profitability in the milk production in the current intensive breeding with the fodder crops prevailingly on arable land. (b) To increase the number of dairy cows with the extensive milk production in the LFAs, with the fodder crops prevailingly on grassland. (c) To reduce the differences in the farm economy between the farms oriented on milk production and the farms oriented on suckler cows breeding. (d) To reduce the (politically and economically) unsubstantiated differences in the farm economy between the technologies with a low and a higher livestock density, also with the aim to increase the number of cattle and therefore the employment in the marginal areas; (e) To mitigate higher income risks in the dairy cows breeding.
Under the already done governmental decisions (particularly related to Art. 68), the mentioned goals can be reached inter alia by the following additional measures: (a) To reduce the economically, socially and environmentally unsubstantiated high profitability (or the high level of NVA/AWU) in the extensive breeding of suckler cows, applying a differentiation of payments under the Art. 68 depending on the livestock density (in the sense: the higher density, the higher payments), using the total financial envelope of the given supports. (b) To differentiate supports for dairy cows under the Art. 68, e.g. higher supports for the milk production in the LFAs with prevailing grassland as fodder crops.
In the future (in the framework of the CAP after 2013), it is useful to apply a degressivity in the LFA payments according to the livestock density. However, these changes (together with other possible changes in the agro-environmental schemes) would require a further research and analyses.
